Abstract: Base on the author's result of power line losses obtained for low, medium and high current levels as 146.73MW, 322.24MW and 738.28MW respectively, in his bid to evaluate the power line losses using symmetrical component theory of unbalanced fault, the annual energy (MWH) losses for year 2013 was calculated and validated in this study. The annual technical energy losses due to the low, medium and high power losses were respectively found to be 443.45GWH, 976.895GWH and 2231.230GWHbased on Load Factor and Load Loss Factor amounting to N8.4 billion, N18.6 billion and N42.4 billion respectively. The low power loss (steady-state) result of this work was validated by the result of load-flow obtained using the MATLAB and Power Word Simulator (PWS) while the annual MWH for the high power loss level compares favourably well with the normal practice of utility operator's monthly energy balance thereby closing the gap between the practical information and the theoretical one.
Introduction
Power quality has become an important issue for maximum efficiency operation of energy that is delivered to transmission and distribution line. The more the power that flows through the network, the more the current and hence the voltage drop becomes more excessive and power quality declines. The global problem of the lower power availability to consumers is a consequence of power loss and no matter how carefully the power system network is designed, losses are inevitable. Loss of power on transmission lines is a global problem and it is necessary to state here that the losses on transmission lines can result into line outages in the electric power system. The existing transmission system in Nigeria is characterized by high line losses and several outages leading to interruption of systems and equipment. Nigerian electricity grid has a large proportion of transmission and distribution losses, and these amounts to a whopping 44.5% of generation [1] . Based on the Power Holding Company of Nigeria (PHCN) annual reports for the 2004 and 2005, the transmission line losses alone were estimated to be 9.2% [2] . Countries such as China that have attached importance to loss minimization to enhance efficiency have about 13% transmission and distribution losses with India having about 23% [3] . The losses in some other countries like Iraq, Moldova, Sudan, Venezuelan RB, Syria, Korea Republic, Yemen Republic, Pakistan, Tanzania, México, Taiwan, U.S.A, and Japan are 42, 40, 28, 27, 26, 25, 22, 20, 16, 9, 6 and 5% respectively [4] .
However, going by the available data and tools needed for calculating technical losses in power system, current techniques have certain drawbacks regarding such calculations.Moreover, literature reveals different methods of loss estimation but the existing approaches focus mainly on theoretical calculation and probabilistic data that are based on simple model data, insufficient to give a correct evaluation assessment of losses [5] . Hence, there is still a clear gap between practical information and the theoretical one which tends to be poor and not precise [6] and the reduction of system losses is analyzed on the accuracy of the technical losses. To solve the challenging problems inherent in designing future power systems to deliver increasing amounts of electrical energy in a safe, clean and economical manner [7] , a regular and fairly accurate description of power losses as a function of time to make a reliable prediction of energy losses is required. The objective of this study, therefore, is to evaluate the technical losses in and its cost implication on Nigeria 330-kV power transmission system.
Methodology
The methodology adopted for this study is the analysis of the disturbances brought about by the faults followed by the procedure for maximum line currents determination that is used to calculate the power losses and the values are used thereafter to evaluate the annual energy losses and its cost implications in the Nigeria 330-kV power transmission system. Results analysis of load-flows using the code-based MATLAB and Power World Simulation model-based software are presented and discussed. Table 2 .1 gives the summary of the yearly energy balance that reflects a total loss of 14204.74GWH from 2005 to 2011 as reported in the PHCN monthly energy balance summary.. These transmission losses -calculated to be approximately 10.05% of the energy fed into the grid [8] , clearly show that majority of the outages in NESI are responsible for the problem in the transmission network. In order to perform a power flow analysis using the Newton-Raphson (N-R) method program in the MATLAB environment, the one-line diagram of the existing Nigerian 330.kV network is redrawn using E-draw max as shown in figure 2 .1 for clear identification of buses and branches in the network. This study is carried out majorly using statistical measures of central tendency to analyse data gotten from the nation's National Control Centre (NCC),
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Oshogbo and some of the generating stations in the country [10] .
However, from the convergence of N.R load-flow results of Another load-flow analysis was carried out on the same 330-kV transmission network (for the purpose of comparison) using the run mode of power world simulator [11] . The line flows and power losses are as presented in 
Procedure for Maximum Line Currents

Determination on the Test System
The results of all the line current magnitudes obtained in the simulation of various aspects of faults on the threephase power line of the test system are analysed or streamlined in order to rigorously establish a categorical data of maximum line current magnitudes. The results of this analysis are generated for two scenarios: case 1 is when the fault impedance is 0.1 and case 2 when the fault impedance is set to zero.
The case 2 (i.e. Z f = 0) is one extreme considered in the determination of maximum current on the test system and it forms the category that creates tremendous amount of current comparable to the maximum current of the fault impedance, Z f = 0.1. A tabular summary and graphical representation of the results obtained for the two configurations are presented in tables3.3 and 3.4 for Z f = j0.1 and for Z f = j0 respectively for the line current magnitude to determine the available maximum current on each line for all the various types of asymmetrical fault considered. The faulted bus locations that cause the maximum current are also presented. Tables 3.3 and  3 .4presentlocation and the corresponding maximum line current that is available on the three-phase line of the test system when SLG, LL and DLG faults are simulated with fault impedances of j0.1 and j0 respectively. 
Evaluation of Technical Power Loss on the Power Line Test System
Here, the calculation of technical power losses is carried out on the power line test system i.e the Nigerian 330-kV transmission system, using the results obtained in tables3.3 and based on the established peak line currents for both average (LC/MC) and maximum (HC/AMC) line current magnitudes. It can be seen in figure 3 .2, that the equality of HC and AMC is confirmed and that is a justifiable approximation of equality. Therefore, the average of the HC and AMC which is 738.28MW is considered as the possible available peak loss in the power line test system. Now for this study, there are three categories of power loss level determined to be associated with the power line test system. These are; 
Typical
Annual Loss Estimation of Low, Medium and High Power Line Losses
Estimation of annual power line losses of the test system is carried out based on the results of the three power loss levels shown in figure 3 .2above. Since these results are obtained at their maximum peak current, there is the necessity to have the knowledge of the test system daily peak demand or peak load in order to determine the actual point of peak demand which is part of the parameter needed to calculate the annual power line losses. It should be noted that the maximum demand or peak demand dictates the size of transmission lines for utilities even if that amount lasts just one hour per year [12] . into the HOMER simulation software [13] . Figure 3 .4 shows the hourly average load variation for the Nigerian 330-kV transmission lines (test system). The peak load of 4950MW is as indicated in figure 3 .3 and the daily average energy of 3754.69MW is computed from table 3.5. 
Cost Implications
The total amount of financial loss in the estimated annual energy loss of section 3.4 is evaluated for each of the power loss levels -Low, Medium and High power losses. The cost evaluation is based on the Naira/KWH energy rates for Eko district, under the new power tariff MYTO 2 for 2013/2014 [16] . The cost of energy is rated at N19 per KWH or N19000/MWH, by taking the average of all the tariff class energy unit costs (N/KWH). Using the N19000/MWH, the annual financial loss due to each power loss level associated with the 330-kV power lines is estimated as follows: 
Conclusion
In this study, the evaluation of technical losses-steady and transient phenomena was captured successfully on Nigeria 330-kV transmission network. Three levels (i.e low, medium and high) of maximum line current were determined and used accordingly to calculate the three categories of power loss level associated with the network which in turn was used to estimate the annual power line losses for the year 2013 using the peak load data for the period (January2013 -December2013). The annual loss energy for the year 2013 and the huge financial drain in the network were identified and quantified;the low, medium and high energy losses were respectively found to be 443.45GWH, 976.895GWH and 2231.230GWHamounting to financial losses of N8.4 billion, N18.6 billion and N42.4 billion respectively.
The results of the load-flow analysis that were performed using MATLAB and PWS compared favourably well with the 146.73MW power loss obtained at steady-state in this work. Also, it validated the results of 2231.23GWH losses obtained in the work with the normal practice of PHCN energy balance (as shown in table 2.1)thereby closing the gap between the practical information and the theoretical one and also it optimizes the loss level which results in a high degree of accuracy.
